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[57] ABSTRACT 

A decoded video signal Which Was encoded in accordance 

With a standard, such as MPEG-2, is encoded “on the ?y” 

using a lossless linear predicted coding technique and stored 
in a compressed form in a RAM. A separate encoding 

technique is provided for B pictures and for I or P pictures. 
The compressed B pictures are decompressed for display. 
The compressed I or P pictures are decompressed for display 
or for use in decoding other P or B pictures. 

12 Claims, 3 Drawing Sheets 
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METHOD AND APPARATUS FOR STORING 
DECODED VIDEO INFORMATION 

This application claims priority under 35 USC 119 (e) (1) 
of the provisional application Ser. No. 60/029,315, Filed 
Oct. 25, 1996. 

BACKGROUND OF THE INVENTION 

The utiliZation of compressed video utilizing standards 
such as MPEG-2 have enabled video to penetrate consumer 
markets that Would otherWise be impossible. Compressed 
video can noW be encoded onto a CD-ROM or be transmit 
ted via satellite communications using small 18-inch satel 
lite dishes, for eXample. The use of motion compensated 
compressed video such as found in MPEG-2requires the 
storage of reference frames for the decoding of the motion 
compensation encoded frames. For example, in MPEG 
2encoded video, three types of pictures are utiliZed. Intrapi 
ctures (I Pictures) provide access points for random access 
but only With moderate compression. Predicted pictures (P 
Pictures) are coded With reference to a past picture Which 
can be an I Picture or a P Picture and in general are used as 
a reference for future predicted pictures. Bidirectionally 
predicted pictures (B Pictures) provide the highest amount 
of compression but require both a past and a future reference 
for prediction. These pictures can never be used as a 
reference. In a series of pictures Which are to be displayed 
in the folloWing order: 

IB1B2P1B3B4P2 
Where I represents an I Picture, P represents a P Picture and 
B represents a B Picture, he pictures Would have to be 
decoded in the folloWing order: 

This requires that I and P Pictures be stored in order that 
they can be utiliZed for decoding B Pictures. If the B Pictures 
can be decoded and displayed on the ?y, then it is not 
necessary to store these pictures. If they cannot, B Pictures 
must also be stored. If the pictures are sent on a frame basis 
rather than a ?eld basis, then decoding of the B picture on 
the ?y Will still require the storing of at least the not yet 
displayed ?eld, and more commonly a portion of the dis 
played ?eld as Well. This information is typically stored in 
a RAM. As is Well knoWn, RAM memories are available in 
discrete siZes. If a conventional memory allocation tech 
nique is utiliZed, the siZe of the RAM memory that is 
required Will eXceed one siZe of memory by a small amount, 
thus requiring a system Which utiliZes approximately tWice 
the necessary memory. In a consumer product, the cost of 
this additional memory unnecessarily increases the cost of 
the consumer device thereby making such products non 
competitive in the marketplace and/or increasing the price of 
the device beyond What consumers are Willing to pay. 

Accordingly, there is a need for a technique to reduce the 
amount of memory needed to store the information neces 
sary to decode such encoded pictures. 

SUMMARY OF THE INVENTION 

It is a general object of the present invention to reduce the 
requirements for storing video image data for use in decod 
ing encoded video pictures. 

It is a further object of the present invention to reduce the 
amount of memory needed to store I, P and B pictures 
encoded in accordance With the MPEG-2 standard. 
A still further object of the present invention is to reduce 

the amount of memory needed to store I, P or B pictures in 
accordance With MPEG-2 standard in a lossless manner. 
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2 
Yet another object of the present invention is to provide 

lossless compression/decompression of video pictures “on 
the ?y”. 

These and other objects, advantages and features are 
provided, in accordance With one aspect of the present 
invention by a method of decoding a video signal encoded 
in accordance With a standard Which requires storing at least 
a portion of a picture for later use. Video information for at 
least a portion of a reference picture is dynamically com 
pressed. The dynamically compressed video information is 
stored a memory. 

Another aspect of the invention comprises apparatus for 
storing decoded video information of a video signal encoded 
in accordance With a standard Which requires storing at least 
a portion of a picture for later use. A video signal processor 
dynamically compresses video information for at least a 
portion of a reference picture. A memory stores the dynami 
cally compressed video information. 
A further aspect of the invention includes a method of 

storing B picture information encoded in accordance With an 
MPEG standard. The decoded macroblock by macroblock 
picture data is utiliZed to generate data representative of a 
physical slice of the picture. The physical slice data is 
encoded utiliZing a lossless predictive coding method to 
generate encoded picture data. The encoded picture data is 
stored linearly in a memory. 

Yet another aspect of the invention includes apparatus for 
storing decoded video information for a B picture of a video 
signal encoded in accordance With an MPEG standard. A 
video signal processor utiliZes the decoded macroblock by 
macroblock picture data to generate data representative of a 
physical slice of the picture. An encoder encodes the physi 
cal slice data utiliZing a lossless predictive coding method. 
A memory stores the encoded picture data in a linear 
manner. 

A still further aspect of the invention comprises a method 
of storing I or P picture information encoded in accordance 
With an MPEG standard. Picture data is encoded utiliZing a 
lossless predictive coding method on a block by block basis 
to generate encoded picture data. The encoded picture data 
is stored linearly in a memory. A pointer table of the 
beginning of data for each individual block is generated and 
stored. 

Another aspect of the invention includes apparatus for 
storing decoded video information for an I or P picture of a 
video signal encoded in accordance With an MPEG standard. 
An encoder encoding picture data utiliZing a lossless pre 
dictive coding method on a block by block basis to generate 
encoded picture data. A memory stores the encoded picture 
data in a linear manner. A processor generates and stores a 
pointer table of the beginning of data for each individual 
block. 
A further aspect of the invention includes a method of 

decoding a video signal encoded in accordance With a 
standard in Which a picture is stored for later use. The 
decoded macroblock by macroblock picture data is utiliZed 
to generate data representative of a physical slice of the 
picture. The physical slice data is encoded utiliZing a loss 
less predictive coding method to generate encoded picture 
data. The encoded picture data is stored linearly in a 
memory. 

Another aspect of the invention comprises apparatus for 
storing decoded video information for a picture of a video 
signal encoded in accordance With a standard for later 
display. A video signal processor utiliZes the decoded mac 
roblock by macroblock picture data to generate data repre 
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sentative of a physical slice of the picture. An encoder 
encodes the physical slice data utilizing a lossless predictive 
coding method. Amemory stores the encoded picture data in 
a linear manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a system in accordance With 
the present invention; 

FIG. 2 shoWs the block and macroblock layout of a 
picture and an area to be utiliZed for motion compensation 
in a picture encoded in accordance With the MPEG-2 
standard; 

FIG. 3 A shoWs diagramatically hoW luminance data is 
stored for a B picture encoded in accordance With the 
MPEG-2 standard, 

FIG. 3 B shoWs an array pointer table utiliZed in connec 
tion With the technique illustrated in FIG. 3 A; 

FIG. 4 A illustrates the interleaving of luminance and 
chrominance information in accordance With one 

embodiment, 
FIG. 4 B illustrates the interleaving of luminance and 

chrominance information in accordance With a second 
embodiment in Which page organiZed memory is utiliZed. 

DETAILED DESCRIPTION 

FIG. 1 shoWs a video image processing system generally 
as 100. The video image processing system comprises a 
source of video images on bus 114 Which Would input into 
video/image processor 116. Video image processor 116 
performs the decoding according to the prescribed standard, 
such as MPEG-2. The decoded pictures are then output on 
bus 118 to a display (not shoWn). In accordance With the 
present invention, the images that need to be stored in order 
to decode the pictures in accordance With the MPEG-2 
standard, for example, are output on bi-directional bus 112 
to “on the ?y” compression/decompression circuit 110. The 
images are then compressed in accordance With the teach 
ings of the present invention and output on bi-directional bus 
108 to memory controller 106. Memory controller 106 then 
addresses RAM memory 102 via bi-directional bus 104 and 
transfers the compressed image to be stored in the memory 
102. 

Conversely, as a particular image or a portion of a 
particular image is needed to decode an input image, the 
necessary portion is fed from memory 102 via bi-directional 
bus 104 under the control of memory controller 106 in 
accordance With the control scheme of the present invention. 
The video data is then output on bi-directional bus 108 into 
the decompression portion of the “on the ?y” compression/ 
decompression circuit 110 Which decompresses the data in 
accordance of the teachings of the present invention and 
outputs the result on bi-directional bus 112. Information on 
bus 112 is input to the video/image processor 116 for use in 
decoding the next image in accordance With the MPEG-2 
standard, for example. The decoded image is then output on 
bus 118 to the display (not shoWn). 

FIG. 2 shoWs a representation of a portion of a video 
image 200 Which has been encoded in accordance With the 
MPEG-2 standard. FIG. 2 illustrates the encoded luminance 
signal only. The portion of the picture is arranged in a series 
of blocks 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 
222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 
246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270 and 272. Blocks 202—212, 214, 224, 226, 236, 238, 248, 
250, 260, 262—272 are shoWn in part only. Groups of four 
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4 
blocks are together knoWn as macroblocks. Four macrob 
locks are shoWn in FIG. 2. Macroblock 274 comprises 
blocks 216, 218, 228 and 230. Macroblock 276 comprises 
blocks 220, 222, 232 and 234. Macroblock 278 comprises 
blocks 240, 242, 252 and 254 and Macroblock 280 com 
prises blocks 244, 246, 256 and 258. The remaining blocks 
shoWn in FIG. 2 are parts of other macroblocks (not shoWn). 

In the example illustrated in FIG. 2, each block, such as 
216, is a square comprising 8 by 8 pixels (also referred to as 
pels in the MPEG standard). Other possible arrangements of 
pixels can be used. In FIG. 2, the blocks are separated from 
each other by dashed lines; Whereas, the macroblocks are 
separated from each other by the solid lines. 
The encoding technique that can be utiliZed is dependent 

upon the type of picture that is to be encoded. B pictures are 
more easily compressed because it is not necessary to refer 
to these pictures for predicting other pictures in accordance 
With the MPEG-2 standard, for example. The ?rst technique 
that Will be described is applicable to B pictures only. FIG. 
3A shoWs a pictorial representation 300 of the encoding 
technique that can be utiliZed. Element 302 of FIG. 3A 
represents a portion of a physical slice of macroblocks of a 
B picture. The term “physical slice of macroblocks” is 
de?ned as a roW of macroblocks extending horiZontally 
across the image from the left hand side to the right hand 
side of the image. B pictures are transmitted macroblock by 
macroblock. HoWever, images are displayed line by line. It 
is advantageous to encode the B pictures on a line by line 
basis so that they can easily be displayed. As illustrated in 
FIG. 3, each of the macroblocks 304, 306, 308 and 310 
represent four blocks such as 216, 218, 228 and 230 of FIG. 
2. HoWever, each macroblock represents a portion of either 
a frame or a ?eld of a video picture. In vieW of the fact that 
the pictures are displayed ?eld by ?eld, the compression 
technique of the present invention stores the images on a 
?eld by ?eld basis. Thus, for a frame picture the macrob 
locks 304, 306, 308 and 310 comprise sixteen pixels 
horiZontally, they only comprise eight roWs vertically cor 
responding to the eight lines of the ?eld that is to be 
displayed. For a ?eld picture, the macroblocks 304, 306, 308 
and 310 comprise sixteen pixels in both horiZontal and 
vertical dimension. 

In a preferred embodiment of the present invention, the 
information for each of the pixels is compressed by a 
lossless linear predictive coding technique such as taking the 
difference betWeen the pixels along a roW. This differential 
information is then encoded by a Huffman encoding tech 
nique in Which the differences Which appear the most are 
given the loWest number in the Huffman sequence so as to 
comprise the feWest number of bits. Such techniques are 
Well knoWn in the art and need not be described in detail 
here. It should be noted that other compression techniques 
are also applicable to the present invention. The pixel 
information can be compressed using multiple pixels to 
generate a differential information or the information can be 
encoded by combining pixels from more than a single roW, 
for example. The technique described herein should not be 
read as being limited to compressing the pixels Within a 
single macroblock. The compressed information can be 
stored using different coding techniques than Huffman 
coding, for example, arithmetic coding. 
The coded pixel information is then combined into Words 

Which may be, for example, 16 bits in length. If the coded 
information for the fourth line of macroblock 304, as illus 
trated in FIG. 3A, is reduced to 35 bits, for example, this 
information Would then ?ll tWo complete Words and have 3 
bits Which Would then be placed into a third Word Which 
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Would comprise bits from the next macroblock as Well. In 
order to store these Words and be able to read them back on 
a line by line basis, a memory 312 is addressed as a linear 
array. As is Well known to those skilled in the art, these 
memory arrays Which are RAMs can be considered linear 
arrays having an address starting at 0 and progressing 
linearly through its maximum address. The array is broken 
into groups of eight Words Which in this example are each 16 
bits (2 bytes) long. Other Word lengths can be utiliZed as a 
matter of design choice. The grouping of the Words by factor 
8 is to match the eight lines of the ?eld for each frame 
macroblock. The ?rst 16 bits of the encoded pixel data are 
stored in the fourth Word of the ?rst segment, illustrated as 
element 314, of memory array 312. The next 16 bits are 
stored in the fourth Word of the next segment of the memory 
312, illustrated as element 316 in FIG. 3A. The remaining 3 
bits Will be incorporated into the bits stored in the fourth 
Word of the third segment of memory array 312, illustrated 
as 310 in FIG. 3A In order to maximiZe compression, the 
compression continues to cross the macroblock dividing 
lines betWeen macroblock 304 and 306. In order to perform 
this compression, it is necessary to store the information 
contained in the table shoWn in FIG. 3B. The table in FIG. 
3B contains eight roWs, one for each roW of the macroblock. 
Each roW contains three ?elds of information. The ?rst ?eld 
of information 352 contains the address of Where the roW 
ended. Field 354 contains the “dangle bit”, that is the three 
bits that Were “left over” When the ?rst tWo Words 314, 
through 316 Were ?lled. The ?eld 356 contains the pixel 
value of the last pixel for Which the data Was compressed. 
This is necessary in order that the difference betWeen this 
pixel value and the ?rst pixel value on the fourth roW of 
macroblock 306 be computed so that the compression can 
continue. If the compression involves more than a single 
pixel, or pixels from additional roWs, then the address and 
pixel value information must also be stored. The process 
continues roW by roW for each of the eight roWs in the 
macroblock 304. The process then proceeds to compress the 
data in macroblock 306, utiliZing the data stored in the table 
shoWn in FIG. 3B to continue the compression and to 
complete the uncompleted Words utiliZing the dangle bits 
from that roW in macroblock 304. The process continues 
until the entire physical slice of the picture has been encoded 
into the memory. Preferably, the next physical slice of the 
picture is stored in the next available space for each roW 
Within the memory. 
When the time comes to display a particular line of the 

?eld of an image, this can easily be accomplished because 
of the Way Which the data Was stored in the memory array. 
For example, in order to display the fourth line of the image 
it is necessary to read out the fourth Words 314, 316, 318 . 
. . for each of the eight Word segments of memory array 312. 
The data Will be read out sequentially in a compressed form 
Which can then be decompressed by utiliZing the inverse of 
the compression technique on the serial bit stream to gen 
erate a serial bit stream for the entire line to be displayed on 
the display. 
As previously stated, FIGS. 3A and 3B shoW the encoding 

of luminance data only. There is less chrominance data 
because the chrominace is sampled less often than the 
luminance data. For example, in 41210 encoding, there Will 
be only half as much chrominance data as there is luminance 
data. Because the chrominace data and luminance data Will 
be encoded differently, interWeaving the chrominace data 
into the luminance data can lead to gaps in the memory if the 
encoded chrominace data terminates earlier than the 
encoded luminance data, for example. This Would result in 
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6 
less ef?cient utiliZation of the space in the memory array. 
One encoding technique is shoWn in FIG. 4A. In this 
encoding technique, the luminance data for line one is 
labeled L1, L2, etc. The chrominance data appears as CR1, 
CR2, CR3, CR4, CB1, CB2, CB3, CB4. As shoWn in FIG. 4, the 
chrominance data is interWeaved in the memory in betWeen 
tWo sets of luminance data. For example, luminance 
sequences 402 and 404 are folloWed by chrominance 
sequence 406 Which is in turn is folloWed by luminance 
sequences 408 and 410 folloWed by chrominance sequence 
412. As can be seem from FIG. 4A, the slot in the memory 
array from sequence 402 to sequence 404 is computed by 
adding 8 Whereas the slot in the memory array in sequence 
408 is computed by adding 16 to the address of sequence 
404 in order to account for the chrominance sequence 406 
Which intervenes. With the chrominance sequence, the 
address jump from sequence 406 to sequence 412 is com 
puted by adding 24 to the address in sequence 406 in order 
to account for the tWo intervening luminance sequences 408 
and 410. 

FIG. 4B shoWs an alternate arrangement 450 for utiliZa 
tion With memory Which is arranged in pages, such as in 
SDRAM memories. Eight pages of memory are shoWn in 
FIG. 4B. The ?rst page 452 contains luminance lines L1, L2, 
L3, L4 as Well as chrominance lines CR1 and CR2. The second 
page contains luminance lines L5, L6, L7 and L8 as Well as 
chrominance lines CB1 and CB2. A third page 456 contains 
luminance lines L1, L2, L3 and L4 and chrominance lines 
CR3, and CR4. The fourth page 458 contains luminance lines 
L5, L6, L7 and L8 and chrominance lines CB3, CB4. The ?fth 
page 460 contains luminance lines L1, L2, L3 and L4 and 
chrominance lines CR1, CR2. The sixth page 462 contains 
luminance lines L5, L6, L7 and L8 and chrominance lines 
C B1, C B2. The seventh page 464 contains luminance lines L1, 
L2, L3 and L4 and chrominance lines CR3, CR4. The eighth 
page 466 contains luminance lines L5, L6, L7 and L8 and 
chrominance lines CB3, CB4. As shoWn, there are six lines 
stored on each page. The pages are tWo dimensional in 
nature; the number of lines stored per page depends upon the 
arrangement of the memory array. The jump from line L4 on 
the ?rst page 452 to the third page 456 is 12 and the same 
12 slots difference exist betWeen page 456 and 460 and 460 
and page 464. Thus there is no difference in the jump from 
memory location to memory location as shoWn in FIG. 4A. 
The chrominance signals Which appear half as often, have a 
jump of 24 betWeen chrominance slots as shoWn betWeen 
chrominance CR4 on page 456 and CR4 on page 464. 
The technique described above for storing B pictures is 

not usable for storing I or P pictures because of the need to 
be able to retrieve portions of the stored pictures for use in 
motion compensation of P or B pictures. Referring back to 
FIG. 2, area 282 is a block of data Which must be retrieved 
in order to do motion compensation for a P or B picture in 
accordance With the MPEG-2 standard, for example. The 
area 282 is normally larger than one of the blocks such as 
216 because it is common to make use of half pixel 
interpolation for motion compensation. In half pixel 
interpolation, the data points are chosen to simulate a point 
betWeen pixels; the data point does not actually exist, but is 
constructed by interpolating the data for the tWo adjacent 
pixels. This provides a better ?t and only requires an 
additional bit of address information. It does, hoWever, 
require an additional column and an additional roW larger 
than a block in the area 282. The area 282 can be anyWhere 
Within the stored picture, and need not necessarily line up 
With the boundaries for macroblocks or blocks of the picture. 
As shoWn in FIG. 2, the area 282 comprises a portion of 
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blocks 216, 218, 220, 228, 230, 232, 240, 242 and 244. If the 
picture Was stored across the Width of the display, as done 
for B pictures, it Would not be possible to retrieve the data 
that only corresponds to the desired blocks. It should be 
noted that since B pictures can never be used for motion 
compensation of another picture, this problem does not eXist 
When storing B pictures Which alloWs for the technique 
described above to be utiliZed. 

Accordingly, a different technique is necessary for storing 
I or P pictures. These pictures can be stored by compressing 
the video data on a roW by roW basis using a lossless linear 
predictive coding technique. This can be one of the linear 
predictive coding techniques described above in connection 
With storing B pictures. The difference is that the data is 
stored roW by roW Within each block of the MPEG-2 picture 
and in that block boundaries are added to the stored infor 
mation. The block boundaries are stored in a separate pointer 
table Which points to the beginning of each block Within the 
stored picture. Thus it becomes possible to locate the begin 
ning of each block When it is necessary to retrieve a portion 
of the picture for motion compensation. Accordingly, for the 
motion compensation illustrated as area 282 in FIG. 2, it Will 
be necessary to retrieve and decode the picture data for 
blocks 216, 218, 220, 228, 230, 232, 240, 242 and 244 in 
order that the data need for the area 282 be available. It 
Would also be possible to use a half block data in place of 
full block data in the above described process so that only a 
portion of the block need be retrieved and decoded in order 
to produce the data When the entire block is not necessary, 
for example When the data for block 216 is to be retrieved. 
This produces a more ef?cient process. An eXample of half 
block processing is storing ?eld data separately Within frame 
data. In the above example, the macroblock has been divided 
into local areas of blocks or half-blocks. In general, the 
choice of the division of the macroblock into various local 
areas is a design choice. It should be noted that other 
compression techniques are also applicable to the present 
invention. The piXel information can be compressed using 
multiple piXels to generate a differential information or the 
information can be encoded by combining piXels from more 
than a single roW, for eXample. The technique described 
herein should not be read as being limited to compressing 
the piXels Within a single macroblock. The compressed 
information can be stored using different coding techniques 
than Huffman coding, for eXample, arithmetic coding. Once 
the necessary blocks have been decoded and the information 
needed for the motion compensation area 282 have been 
computed, they can be processed in accordance With knoWn 
MPEG-2 techniques, for eXample. 

Displaying pictures stored by this compression technique 
require a roW by roW data How as With B pictures. In order 
to obtain this roW by roW data ?oW, it is necessary to either 
decode each block needed for that roW, eXtract information 
for that roW and discard the unneeded information each time 
a roW is to be displayed or store the information that is 
represented by that block until it is needed to display another 
roW. In order to avoid having to decode the entire block 
again Without having to store the complete block, a half 
block of information (or other suitable portion) could be 
stored. A pointer Would be stored indicating the staring 
position of Where the decoding process Would start and the 
information necessary to start the decoding process, such as 
the last decoded piXel value, Would be stored. The need to 
decode a block each time a roW of data is needed and the 
need to store the pointers makes this technique slightly less 
ef?cient than the technique needed to store B pictures. 

While a particular embodiment of the present invention 
has been disclosed herein, certain changes and modi?cations 
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Will readily occur to those skilled in the art. All such changes 
and modi?cations can be made Without departing from the 
invention as de?ned by the appended claims. 
What is claimed is: 
1. In a method of decoding a video signal encoded in 

accordance With an MPEG standard Which requires storing 
at least a portion of a B picture for later display, a method 
of storing video information comprising: 

dynamically compressing video information for at least a 
portion of said B picture; and 

storing said dynamically compressed video information in 
a memory. 

2. The method of claim 1 Wherein said dynamic com 
pression step comprises: 

utiliZing the decoded macroblock by macroblock picture 
data to generate data representative of a physical slice 
of said picture; and 

encoding said physical slice data utiliZing a lossless 
predictive coding method. 

3. In a method of decoding a video signal encoded in 
accordance With an MPEG standard Which requires storing 
at least a portion of an I or P picture for later decoding, a 
method of storing video information comprising: 

dynamically compressing video information for at least a 
portion of said I or P picture by encoding picture data 
utiliZing a lossless predictive coding method on a local 
area by local area basis to generate encoded picture 
data, 

storing said dynamically compressed video information in 
a memory by storing said encoded picture data linearly 
in said memory; and 

generating and storing a pointer table of the beginning 
address of each local area. 

4. Apparatus for storing decoded video information of a 
video signal encoded in accordance With an MPEG standard 
Which requires storing at least a portion of a B picture for 
later display comprising: 

a video signal processor for dynamically compressing 
video information for at least a portion of a reference 
picture; and 

a memory for storing said dynamically compressed video 
information. 

5. The apparatus of claim 4 Wherein said video signal 
processor comprises: 

decoder means utiliZing the decoded macroblock by mac 
roblock picture data to generate data representative of 
a physical slice of said picture; and 

encoder means for encoding said physical slice data 
utiliZing a lossless predictive coding method. 

6. Apparatus for storing decoded video information of a 
video signal encoded in accordance With an MPEG standard 
Which requires storing at least a portion of an I or a P picture 
for later decoding comprising: 

a video signal processor for dynamically compressing 
video information for at least a portion of a reference 
picture, said video signal processor comprising encod 
ing means for encoding picture data utiliZing a lossless 
predictive coding method on a local area by local area 
basis to generate encoded picture data; 

a memory for storing said dynamically compressed video 
information, said memory having said encoded picture 
data linearly stored; and 

means for generating and storing in said memory a pointer 
table of the beginning address of each local area. 

7. In a method of decoding a video signal encoded in 
accordance With an MPEG standard, a method of storing B 
picture information comprising the steps of: 



6,002,438 
9 

utilizing the decoded macroblock by macroblock picture 
data to generate data representative of a physical slice 
of said picture; 

encoding said physical slice data utiliZing a lossless 
predictive coding method to generate encoded picture 
data; and 

storing said encoded picture data linearly in a memory. 
8. Apparatus for storing decoded video information for a 

B picture of a video signal encoded in accordance With an 
MPEG standard comprising: 

a video signal processor utiliZing the decoded macroblock 
by macroblock picture data to generate data represen 
tative of a physical slice of said picture; 

an encoder encoding said physical slice data utiliZing a 
lossless predictive coding method; and 

a memory storing said encoded picture data in a linear 
manner. 

9. In a method of decoding a video signal encoded in 
accordance With an MPEG standard, a method of storing I 
of P picture information comprising the steps of: 

encoding picture data utiliZing a lossless predictive cod 
ing method on a block by block basis to generate 
encoded picture data; 

storing said encoded picture data linearly in a memory; 
and 

generating and storing a pointer table of the beginning of 
data for each individual block. 

10. Apparatus for storing decoded video information for 
an I or P picture of a video signal encoded in accordance 
With an MPEG standard; 

10 
an encoder encoding picture data utiliZing a lossless 

predictive coding method on a block by block basis to 
generate encoded picture data; 

A memory storing said encoded picture data in a linear 
manner; and a processor generating and storing a 
pointer table of the beginning of data for each indi 
vidual block. 

11. In a method of decoding a video signal encoded in 
accordance With a standard, a method of storing a picture for 
later display comprising the steps of: 

utiliZing the decoded macroblock by macroblock picture 
data to generate data representative of a physical slice 
of said picture; 

encoding said physical slice data utiliZing a lossless 
predictive coding method to generate encoded picture 
data; and 

storing said encoded picture data linearly in a memory. 
12. Apparatus for storing decoded video information for 

a picture of a video signal encoded in accordance With a 
standard for later display comprising: 

20 

a video signal processor utiliZing the decoded macroblock 
by macroblock picture data to generate data represen 

25 tative of a physical slice of said picture; 

an encoder encoding said physical slice data utiliZing a 
lossless predictive coding method; and 

a memory storing said encoded picture data in a linear 
3O manner. 


